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(71) We, SPEMBLY TECHNICAL 
PRODUCTS LIMITED a British Company 
formerly of Tribune Drive, Sittingbourne 
Kent and now of Newbury Road, Andover, 

5 Hampshire, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us and the method by which it 
is to be performed, to be particularly 
described in and by the following 

10 statement: — 

This invention relates to a means for 
inducing hypothermia in body tissue for use 
in surgery, or treatments of a surgical 
nature, the invention whilst having a variety 

15 of potential applications, is conceived to be 
especially applicable to renal hypothermia, 
for example in the surgery of kidney stone 
removal, or the diagnosis and possible 
treatment of breast cancer. Its uses may, 

20 however, be extended to any purpose in 
which it is desirable to have a pad or 
poultice-like structure for cooling an organ 
or an area of tissue such as an exposed kidney 
or a breast, which structure will be of sub- 

25 stantially uniform temperature over the 
hole area (or, subject to selection, a 
controlled graduation of temperature), 
whilst being sufficiently pliable to conform 
with the profile of the area in question. In 

30 the case of renal hypothermia for example, 
the device is used to cool the superficies of 
the kidney either during or prior to such 
surgery in which the arterial blood supply is 
clamped-off, the result expected being 

35 greatly to increase the time available to the 
surgeon for his real task due to the reduced 
rate of metabolism of the kidney tissue. 

According to the invention, means for 
inducing hypothermia in body tissue 

40 comprises a pad-like structure of spiral 
convolutions of flexible tubing adapted to 
conduct cold fluid, the tubing bemg in- 
terattached between juxtaposed con- 
volutions. 

45 The fluid may be a pressurised gas cooled 
by a Joule-Thomson effect nozzle before or 
where it enters the tubing, and means being 
provided such as a manually-operable valve 
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to control the supply of gas and therefore 

the temperature. 50 

Means may also be included for indicating 
the temperature at a surface of the pad-like 
structure, which in use will indicate the 
mean temperature at the interface between 
the body tissue and the pad-like structure. 55 
The temperature indicating means 
preferably comprises a thermocouple with 
leads extending through a bore of a tube or 
tubes of the pad and leading back to a 
suitable location in the tube exhaust, one 60 
junction being exposed at a surface of the 
pad and the other junction being external 
and therefore at ambient temperature. In 
addition there is preferably included one or 
more medical (implant) thermocouples, the 65 
signals of which may be so co-ordinated or 
integrated with the interface readings, that a 
single instrument may inform the surgeon 
or his assistant of the actual temperature 
condition of the organ (e.g. kidney) in- 70 
volved. 

The pad may have a thermally-insulative 
cover or lamina on one side, such cover of 
course being pliable; it may conveniently be 
of pliable foam material. 75 

The gas may be NjO, COi, or other gas 
suitable for Joule-Thomson effect in the 
temperature range involved. We are not 
immediately concerned with very low 
temperatures: 0°C to 7^ is, for example an 80 
approximation of the useful range in renal 
hypothermia. 

The tubing preferably consists of two 
silicone rubber tubes cemented together, 
and then coiled spirally the adjacent turns 85 
of this twinned tube being further 
cemented together. One end of the "twin" 
then leads to the perimeter of the coil and the 
other leads to the central part. Each tube of 
the "twin* is supplied with gas at the 90 
treatment temperature at opposite ends of 
the twin: each end of the twin exhausts gas, 
and the exhaust is preferably led back 
through a suitable tube-connection coupling 
so that used gas is discharged remotely from 95 
the site of surgery for reasons of sterility. 
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The same connection also supplies the 
pressurised gas to the other tube of the twin. 

The pad-like structure resembles a 
counterQow heat exchanger, in that the 
5 temperature as externally sensed is virtually 
uniform over the whole area. 

One pad like structure may be used, for 
example for application to a breast; but if an 
organ such as a kidney is to have its 

10 superficies cooled, two are used and the 
kidney is virtually parcelled between them. 

The invention can be better understood 
from the following description of an 
example assisted by reference to the ac- 

15 companying illustrations. In these, Figure 1 
is a perspective diagrammatic represen- 
tation of a arrangement having two pads; 
Figure 2 is a diagrammatic scrap view of a 
variant in which Joule-Thomson cooling 

20 occurs at the entry threshold to the spiral of 
one tube of a twin. 

In Fig. 1 one pad-like structure generally 
indicated at 1 is shown working face 
downwards, the second pad 2 being shown 

25 working face upwards. 

Each has twin pipes. Thus two pipes 3 and 
4, branched apart at their ends are 
cemented together to form a twin which is 
laid as a flat (or cupped) spiral coil, of which 

30 the adjacent turns are cemented together. 
At one end, the twin pipe is connected to 
nozzled connector 3A and exhaust con- 
nector 4A of a connector block 5; the same 
twin is connected at its other end to block 5 

35 by a second pair of such connectors, one of 
which can be seen at 4B. The twin 
strengthened where it conjoins by a short 
ferrule 26. One of the nozzled connectors, 
say 3A, has a fine nozzle such as to achieve 

40 Joule-Thomson cooling of pressure gas 
emerging from it. It Follows that pipe 3 
receives cold gas from the connector block 
5 via nozzled connector 3A and this gas, 
passing around the spiral and picking up 

45 heat, emerges from the pipe 3 to be 
exhausted via 4B. Of the four pipe ends, two 
receive cold gas and two emit warmed gas. 
The flow in a twin is, therefore, counter- 
flow, as is represented by the arrows 3C, 4C. 

50 The result of this is that the mean tem- 
perature of the pad over its flat area, is 
substantially uniform. At 6 is placed a 
thermocouple, cemented to the pad. Its 
leads are taken into one of the tubes and led 

55 back through one of the connectors 
preferably at the higher temperature, thus 
for example in tube 4 and leading out 
through 4b. 
The connector block 5 has a second array 

60 of four connectors indicated generally by 7, 
for the service in the same manner of the 
second element. 

The block 5 has three further main 
connectors 8, 9, 10, of these, 8 and 10 supply 

65 pressurised gas to the block within which is, 



of course, appropriate ducting so that the 
gas flows to the nozzled connectors, e.g. 3A, 
4B. The third main connector 9 returns the 
warmer exhaust gas and also contains the 
thermocouple lead 6A from thermocouple 70 
6. 

Three pipes 8A, 9A, 10A connect to the 
manifold block 11 from which warmer gas 
emerges via a hose connector 12, whence the 
gas is led away from venting to atmosphere. 75 
The manifold block carries an electrical 
connection 6B for the thermocouple leads 
6A. A control block 13 supplies pressure 
gas, through a connection 14 to block 11. 
Block 13 is supplied from a bottle or other 80 
source connected at 15, with N2O, COa, or 
other suitable pressurised gas to cool by 
Joule-Thomson effect. The block 13 is of a 
form used in connection with similarly- 
functioning apparatus, having a pressure 85 
gauge 13A and a finger-knob 13B to enable 
the gas flow to be controlled. 

A variant is seen in Fig. 2. In this case the 
connector, e.g. 3A, does not have a Joule- 
Thomson nozzle but, instead, has a small- 90 
bore nylon tube 16 extending from it within 
the tube 3 to the region where the tube 3 joins 
the spiral, and terminates therein at a Joule- 
Thomson nozzle. The cold gas is therefore 
led more directly into the effective area 95 
where it is required. 

The outside of the pad 1 may be covered, 
for example with pliable foamed plastics 
material, to minimise wasteful heat ex- 
change. 100 

Parts which are used at or near the site of 
surgery are made so as to be readily 
sterilised, and their (sterilised) pipe con- 
nectors led out to a non-sterile region 
where, for example the gas bottle will be 105 
stored. 

WHAT WE CLAIM IS:— 

1. Means for inducing hypothermia in 
body tissue comprising a pad-like structure 

of spiral convolutions of flexible tubing 110 
adapted to conduct cold fluid, the tubing 
being interattached between juxtaposed 
convolutions. 

2. Means according to claim 1 in which 

the tubing consists of twin interattached 115 
tubes to conduct fluid in opposite sense of 
direction thus forming a contraflow heat 
exchanger. 

3. Means according to claim 2 in which the 
axes of the bores of the tubing all lie 120 
substantially in a common plane. 

4. Means according to any one of claims 1 
to 3 in combination with means for con- 
necting the tubing to a source of ap- 
propriately selected pressurised gas 125 
through flow-restriction means, so that the 

gas is cooled by Joule-Thomson efffect 
before or where the gas enters the tubing. 

5. Means according to any one of claims 1 

to 4 in which the tubing communicates 130 
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downstream to atmosphere at a location 
remote from the pad-like structure. 

6. Means according to any one of claims 1 
to 5 of which the pad-like structure is 

5 provided with thermal insulation on the 
surface opposite to that which is to be 
applied to the body tissue. 

7. Means according to any one of claims I 
to 6 combined with a temperature indicating 

10 means responsive to the mean temperature 
of the interface between the pad-like 
structure and the body tissue. 

8. Means according to any one of claims 1 
to 7 in combination with temperature- 

15 sensitive indicating means so provided as to 
indicate a temperature of body tissue due to 
application oHhe pad-like structure. 



9. Means according to claim 7 or 8 in 
which said temperature-sensitive means are 

of the thermocouple kind, lead thereof 20 
extending through a bore of the tubing. 

10. Hypothermia apparatus substantially 
as described herein with reference to Figure 
1. 

11. Hypothermia apparatus substantially 25 
as described herein with reference to Figure 
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